Abstract In the last quarter-century many scientific, environmental, and popular publications have used a metaphor comparing species extinction and the loss of biodiversity in the modern era to the destruction of the ancient Library of Alexandria in Egypt more than 1,500 years ago. The rhetorical figure is characteristic of the environmental humanities, for it in- extinction. The popularity of the metaphor conceals several weaknesses, however. Living species, even using the methods of gene sequencing, cannot be archived or copied like texts, and the impulse to do so reflects imperialist efforts to appropriate and control knowledge, as several empires attempted to do at Alexandria during the library's long history.
books, and I explore how the metaphor suggests powerful relationships between genetic biodiversity, extinction, information storage, and cultural patrimony.
To compare the burning of the ancient Library of Alexandria to the loss of biodiversity is a complex cross-disciplinary metaphor, embraced by both biologists and humanists.
2 It is effective because it summons the prestige of ancient and profound knowledge in support of new scientific techniques in microbiology and genomics, even as the content of that ancient knowledge is unknown or inaccessible. Rhetoric and metaphor in literary texts are the research domains of scholars of literary humanities, such as this author, but writings in the natural sciences, whether for a specialized audience or for a wider public, have also always relied on metaphors to explain or illustrate complex ideas. As David Harvey has argued, metaphors are "the primary means whereby the human imaginary gets mobilized to gain understandings of the natural and social worlds." Historians of science have examined the use of metaphor in the early modern period, while sociologists of science explore the power that metaphors carry today in shaping research methods and attracting funding. A, T, C and G became the alphabet of life."
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The Alexandrian Library of Life takes the metaphor linking letters, words, sentences, pages, and books to base pairs, genes, genomes, and species, and combines it with well-established tropes of the "Book of Nature" and "Book of Life" that date to the Renaissance. As Hellsten put it: "This metaphor of the Book of Life is derived from our cultural appreciation of books as the basis of civilization." 8 The idea that nature is God's sacred work and that the study of nature, like the study of Holy Scripture, can provide religious edification, gained currency in the Protestant Reformation and in the scientific revolution of the seventeenth century. 9 The Alexandrian Library of Life has given this idea a new form suited to a more secular era in which information and knowledge are growing at a dizzying pace, even as pieces of nature's creation are being lost. The lost library at Alexandria, which, as classicist Diana Delia says, "for two millennia, the Western intellectual tradition has mourned," becomes a figure for the value of books and scriptures among the Abrahamic religions of Judaism, Christianity, and This has facilitated research in the life sciences, but as Bronwyn Parry has shown, it has also changed the relations of investment and control between collectors of species specimens in the field, conservators of collections of these specimens, and biotechnologists who manipulate the specimens to turn them into bioinformation. The value of bioinformatics now threatens to marginalize (to use another textual metaphor) the living organisms from which it was initially derived. In response to theses trends, some biologists have become concerned about the accessibility of their own archives of scientific specimens following the shift to electronic publishing and digital databases. For instance, the metaphor of "Libraries of Life" was used as the title of a New York Times oped in February 2015, written by two scientists who called attention to the importance of collecting new specimens and funding the natural history museums and botanical gardens where many such specimens are stored. 12 The material status of the Alexandrian Library of Life, however, is ambiguous-it invokes both the value of musty books and manuscripts on dimly lit shelves and the tropes of the information age and its hightech digital repositories, including genomic databases.
As genetics promoted the metaphor of books or encyclopedias of life, of species identities conserved in textual form, ecology and ethno-botany argued that the extinction of species was a threat that amounted to the willful destruction of knowledge, of a natural and intellectual heritage precious to all human civilizations. aphor, but given concurrent uses of it, it seems likely to have been invented independently by several writers. The totalizing, apocalyptic, and evangelical plan Benford put forth suited the image of the burning Alexandrian Library of Life, and the metaphor transfers or carries across (the Greek root of the word "metaphor") from living organisms in vivo and in situ to specimen samples preserved in vitro and genetic data in silico. A significant environmental and ethical danger of the metaphor, however, is that the possession of archived samples, whether in vitro genetic material or in silico genomic sequences, might be assumed to preclude the need for the living species themselves. Policy makers may abandon efforts to preserve habitats if they believe, or manage to convince others, that archived genomes will prevent species in those habitats from going extinct. As Donna Haraway has warned, the "frozen zoo" or "artificial fossils" optimism that has since become jaded. In spite of its conceptual weaknesses, the notion of genes as texts that can be read, copied, stored, and edited just like books is still widely used by scientists and in journalistic reports on research.
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To more closely analyze the metaphor, I will consider six separate reasons why the Alexandrian Library of Life succeeded as a rhetorical figure, and why each may mislead readers and may undermine the goals of those who use it.
The Living Book?
First, I believe the metaphor succeeds because it bridges the cultural and institutional divide between the natural sciences and the humanities by putting the value of humanist or literary culture alongside the study of genetic biodiversity in nonhuman nature.
Microbiologists use the Alexandrian Library of Life to make a case for the value of their 17. Haraway, Modest_Witness@Second_Millennium, 245.
Recently the development of the CRISPR Cas9 technique of genomic manipulation by Jennifer
Doudna, Feng Zhang, and others has revived the metaphor. Reports in the New Yorker and the New York Times Magazine in November 2015 exclaimed: "Imagine being able to manipulate a specific region of DNA . . . almost as easily as correcting a typo" (Specter, "Gene Hackers"), and "Some researchers have compared Crispr to a word processor, capable of effortlessly editing a gene down to the level of a single letter" (Kahn, "Life Edited"). Environmental Humanities 9:2 / November 2017 genomic databases and archives, conservation biologists use it to build support for protecting endangered species, and humanist environmentalists can use it to rally for either or both. At its best, this ideal aims to revive the spirit of Renaissance humanists such as Andreas Vesalius and Leonard Fuchs, who in the sixteenth century studied medicine and botany with fresh eyes and whose books and illustrations interpreted and updated the texts of the ancient doctors and herbalists Galen and Dioscorides (some manuscripts of which were likely composed or conserved at the Alexandrian Library of Life).
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This high-minded ideal of plants, animals, literature, and art as all part of the cultural heritage of mankind has a flaw, however. Animals and plants are not textual artifacts that can be stored in a library, or reproduced by a scribe, a photocopy machine, a gene-sequencing computer, or a polymerase chain reaction. Benford's fantasy of a "frozen zoo" is itself a metaphor linking the preservation of genetic material to the preservation of living organisms, whether endangered megafauna species in zoos, plants in gardens, or seeds in seed banks. To survive over the long term, organisms need habitats, and they need one another to form food webs and ecosystems. Complex organisms need the fungi and bacteria that live on or within them in symbiotic and parasitic relationships, and whose genomes are sometimes partly incorporated into their own.
Likewise, no single book is interpretable without knowledge of and reference to other books. But the Library of Life metaphor confuses the existence of an archive with the actual reading, teaching, and interpreting of literature, which after all was the true role of the library, lyceum, and museum of Alexandria in its pre-Christian heyday, when it served as home to hundreds of scholars copying, studying, and debating the ideas found in the many thousands of texts held there.
And given that a species cannot be reduced to its DNA barcode 20 and stored on a shelf, scholarly humanists who reflect upon the metaphor of species as book will also conclude that a book cannot be reduced to an alphabetic or ASCII sequence without losing many aspects of what makes it significant; the publisher's apparatus, typeface, binding, paper, annotations, marginalia, and any of the book's illustrations, illuminations, or pictures. For these reasons, the impetus for digitizing rare book collections, which spread quickly in the 1990s, has more recently given way to a renewed appreciation for the hands-on study of books and book history. 19. See Kusukawa, "Leonhart Fuchs on the Importance of Pictures." The excavation in 1847 of a hollowed-out granite block inscribed with the name of Dioskourides, thought to be a container for manuscripts written by one of several ancient scholars with this name, is among the few archaeological clues to the location of the Alexandrian library. See Delia, "From Romance to Rhetoric," 1454; and Reinach, "DIOSKOYPIDHS TOMOI." 20. The concept of a DNA barcode refers not only to the notion that every species of organism can be identified by its distinct genetic code, but also to the possibility that gene sequencing might become so efficient and inexpensive that a handheld device similar to a bar code reader might be employed in the field to identify species. See Larson, Metaphors for Environmental Sustainability, 127-60.
21. Among librarians and literary scholars, the study of book history and rare books has enjoyed growing interest at programs such as the University of Virginia's Rare Book School and the University of Toronto's Collaborative Program in Book History and Print Culture.
Sayre / The Alexandrian Library of Life
In a second aspect of the metaphor, the Alexandrian Library of Life emphasizes a sense of species biodiversity as a collective biocultural patrimony, an ideal especially persuasive insofar as it invokes both Judeo-Christian and secular humanist values. In the religious version, a divine Creator made all creatures; our value for these creatures and creation expresses our devotion to the Creator, and to imperil the creatures with extinction is to disrespect the divine. The works in the Alexandrian library were, in its heyday in the second and first century BCE, nearly all "pagan," but the earliest available source
indicates that the Septuagint translation of the Old Testament into Greek was done at Alexandria, and thus the most sacred book of Christianity was born there. If, therefore, the great Library of Alexandria is incontestably posed as the symbol of all the other libraries-um al-maktabat, the "mother of all libraries," in Arabic-it is, first of all, because no physical reality exists either to contradict or to support the alarming exaltations it inspires, and also because it provides a tangible symbol of the intellectual turning point between antiquity and our own dark world.
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The Alexandrian Library of Life likewise functions as a symbol inasmuch it is an archive without any physical location. To decry the destruction of the Alexandrian Library of Life, and to imagine the possibility of its preservation or rediscovery, is a fantasy of finding lost or hidden knowledge. To use it as a figure for Earth's lost biodiversity is to imagine not only preventing the extinctions occurring in the modern era but also having access to species long since extinct. The fantasy appeals to those who study will nonetheless preserve them in vitro in giant freezers of liquid nitrogen. This frozen zoo will need to be stored in buildings that consume huge amounts of electricity, offer none of the public services of libraries, and may seem pointless or wasteful in the event of future social or environmental crises. A seed bank is more worthwhile than a "frozen zoo," even if many seed banks are unresponsive to the real needs of the farmers for whose benefit they were created.
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Even apart from the slanders of the Caliph Omar, the Alexandrian Library of Life is still deeply ethnocentric. It implies that biological diversity belongs to Western or Abrahamic civilizations, who believe only they can save it, if indeed they don't destroy it The Alexandrian library's ancient destruction and recent revival sustains a dream that some of its former collections might be rediscovered, and, in a fourth aspect of the metaphor, that some extinct species might be revived. Benford's proposal from 1992 anticipated the techniques that have been used since then to recover DNA and sequence genomes from remains of animals extinct for thousands of years, most famously from frozen carcasses of the woolly mammoth found buried in arctic tundra and permafrost.
33 De-extinction, as some call it, is still highly speculative and relies on the use of closely related species as templates against which to compare fragmentary DNA recovered from specimens (such as elephants for mammoths) and as surrogate mothers to nurture in utero the genetically engineered embryos of extinct animals. So far, all efforts to clone extinct species from DNA have failed, yet excitement about and funding for deextinction efforts continues to gather support not only from scientists but also from wealthy technology entrepreneurs.
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A naive idea of genetics, promoted by Benford at a time when the genomic revolution was beginning, and persisting among others who have used the Alexandrian library metaphor, assumes that storing a DNA sample amounts to preserving a species and that the process is as simple as putting a book on a shelf. In the 1980s and 1990s
when the Library of Life metaphor first caught on, the possibility of storing genetic material for subsequent reproduction as living organisms was an exciting idea among both molecular biologists and conservation ecologists. Since then, much-publicized efforts to revive extinct species, such as cloning a frozen mammoth or synthesizing a new passenger pigeon by "editing" the genome of the closely related rock pigeon, have attracted a great deal of media attention and research funding. But results from the scientists have not matched the hype. Even the less publicized but far more plausible attempt to clone and revive the bucardo or Pyreneean ibex, for which scientists took genes from the last surviving live animals and attempted to clone them using a closely related surrogate mother, did not succeed. 
Shelving Species in the Library
The Library of Life metaphor implies that the classification or indexing of nature and of literature is somehow equivalent. To make sense and order of nature, scientists taxonomize the millions of species of organisms. To make the world's textual heritage accessible through libraries, humanists edit, publish, and catalog millions of books, manuscripts, and periodicals. Benford advised that amid the fire that represents extinction, scientists should sample the sections of the library and thereby get a diverse collection of the world's organisms. But no one knows how the Library of Alexandria was cataloged, or if it even had sections separating, as we do today, history, medicine, religion, poetry, and other subjects. Cicero, however, tells us that the papyrus rolls were stored in niches in stone walls and that by torchlight one could read the syllabi, or label tags attached to them, to search for a title. A New Noah's Ark?
A humanistic view holds that the beauty of a living organism, or the genius of a literary text, each transcends the symbols that represent or transmit it. The Alexandrian Library of Life figure emphasizes the storage or conservation rather than the enjoyment or use of the species/books in its collection. Implicit in Benford's proposal to collect and freeze biota without studying them first is the assumption that a frozen sample adequately represents a given species and will be sufficient to study and to reproduce that organism in the future, just as one can copy a manuscript or print a text from a file.
Likewise, whereas libraries of the predigital age circulated books for borrowers to read and then return, electronic and genetic database libraries copy books and genomes without recourse to human reading, and store the results in digital formats that may become obsolete or unreadable in the future. When Richard Pyle, in the third epigraph, wrote, "Every species on Earth is like a unique book," he hinted at the weakness of the metaphor of species as a printed book, the copies of which are hardly unique. But as botanist Vernon Heywood, editor of the 1995
Global Biodiversity Assessment, pointed out: "It has to be remembered that the vast majority of species described in the literature are 'herbarium' or 'museum' species and their existence as coherent, repeatable population-based phenomena is only suppositional."
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Geoffrey Bowker quotes Heywood in his article "Biodiversity Datadiversity" and adds, "There is often only one of a given species in preserved form," and that in practice, "most species are known through a single example-their holotype. Many of these holotypes are known only through books or other publications, since the original specimen either was not collected or has been lost: these are called 'lectoholotypes.'" 43 For these lectoholotypes the specimen is lost and only the verbal, graphic, or genomic representations remain in the archive. As Bowker argues in his article, biodiversity as a scientific and political priority has been driven by the development of digital databases and the computer-powered research that creates and uses them, and has created "panoptical dreams" to "catalogue completely the natural empire." printed paper books on shelves, have long constituted human knowledge of biodiversity. Recently, digital libraries and genomic databases aspire to represent and to supplement (or supersede) these tangible archives by annihilating the distance, the decay, and the ambiguous particularity of the texts and specimens. This imperial gesture of a universal archive of biodiversity, such as at eol.org, threatens to obscure and distract from the true richness of life. To understand the relationship between organisms, species, and specimens on one side of the simile and books, manuscripts, texts, and images on the other side requires a humanistic and literary approach. This is because the species concept, ever since antiquity, has always been dependent on the forms of media used to represent, record, and disseminate descriptions and images of these species. As our media change, our understandings and images of species change too, and as extinction threatens more species we must appreciate the differences between organisms and archives, or we may find ourselves in an impoverished biosphere clutching only our data. 
